We present a single 26-year-old patient with a longstanding diagnosis of disorganised schizophrenia (without heroin dependence) which was treatment resistant. We treated him with a combination of clozapine and methadone, and we saw an improvement after one week of treatment. Keywords: schizophrenia; methadone; clozapine; glutamate; dopamine; NMDA receptor It is estimated that 20-45% of patients with schizophrenia do not respond to treatment [1] . Clozapine has been considered the treatment of choice in those treatment-resistant patients [1] . Unfortunately, only 30-60% of people treated with clozapine respond to this medication [2] . It is possible to augment clozapine with another medication, but robust evidence is still lacking [3].
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We present a single 26-year-old patient with a long-standing diagnosis of disorganised schizophrenia, who was admitted to our ward after a relapse. He has a history of schizophrenia since the age of 17. Different treatments had been tried in the past, yielding only transient and unstable improvement in his symptoms. He has a current history of cannabis abuse, with occasional use of heroin, cocaine and hallucinogens up to some years ago. On admission, he experienced severe command hallucinations, affective flattening, psychomotor retardation, with sudden bursts of agitation and odd behaviour. We were then forced to restrain him due to the high danger he posed to himself. We managed to perform routine blood tests as soon as he was admitted, including regular full blood counts, electrolytes and liver-function tests, which gave no abnormal result. His brief psychiatric rating scale (BPRS) score on admission was 132. He had a pharmacological therapy with clozapine 900 mg/day, haloperidol 4 mg/day and lorazepam 7.5 mg/day. After a week, he continued to experience psychotic symptoms. We decided to change his treatment, reducing his clozapine to 400 mg/day, stopping all other medication and introducing methadone at an initial dose of 15 mg/ day. After two weeks, we saw a change in his psychomotor activity and thought organisation, in that he was calmer and more organised. After a further week, delusional ideas disappeared as well as command hallucinations and odd behaviour. We could unrestrain him as he posed no risk for himself. His BPRS score, after about three weeks on methadone augmentation, was 68. No additional medication was used over these three weeks on methadone. ECGs made before and after administration of methadone did not show any abnormality. He remained on clozapine 400 mg/day and methadone 15 mg/day only.
To our knowledge, this is the first report of a patient with schizophrenia, without heroin dependence, successfully treated with methadone augmentation. We postulate a possible mechanism that might explain our patient's response. It is possible that methadone could have acted synergically with clozapine at glutamate NMDA receptor (NMDAR) site. Clozapine and methadone are, respectively, agonist and antagonists at NMDAR site [4, 5] . We think that the interaction of clozapine and methadone at NMDAR site might explain our patient's improvement, according to Shim and colleagues' hypothesis [4] . They hypothesise that an ideal set-point of NMDAR stimulation is needed to achieve symptomatic remission. Our hypothesis is that methadone (an NMDAR antagonist) in association with clozapine (NMDAR agonist)
